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Abstract 
This paper provides the systemic procedure to introduce local renewable energy into the local power system in the 
Tarim Desert and foot of the Kunlun Mountain. This research takes seven townships of Qira County as the research 
basis. By using forecast technique, the Intensive Load-Area was formed based on the forecasted local population and 
load condition by the year 2020. According to the local urbanization plan that is widely applied in Xinjiang Uygru 
Autonomous Region (XUAR), this paper defines the two types of rural power system namely township branch 
system and village terminal system. The optimal development procedure makes a small-scaled and weak power 
system expanded it’s the ultimate ability to accept the capacity of renewable energy. According to national standard 
indexes, special simulation is used for testing stability of hybrid power system in normal operation and dynamic 
performance under the composed operational manners. The numerical statistics indicate the efficiency of saving 
energy and protecting the desert environment after introducing renewable energy. 
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1.  Introduction 
Supported by National Natural Scientific Foundation, there are two urgent issues need to be solved by 
this research, one is to maximally develop the local renewable energy in according to investment ability ,  
and another is to make s mall-scaled power system driven bigger load like industrial park so that to 
improve local industrial economy and resident’s living standard. To manage the tasks of this  research, 
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some new ideas are proposed as follows: (1) in the southern 32 counties, take Qira County as the typical 
and pilot area due to its more severe condition; (2) establish the Intensive Load Area to follow the 
urbanization plan of local government; (3) apply Optimal Order Method for the installation process to 
expand the ultimate capacity of renewable energy in the local power system; (4) maximally introduce 
renewable energy into Qira local power system and verify system stability by simulation techn ology; (5) 
apply Intelligent Control System with Smart Micro-grid for local hybrid power system. In this research, 
we mainly explain the way to apply micro-grid and show the efficiency after installation[1].   
2. Characters of Target Area and Load Demand of Intensive Load-Area 
2.1 The geographic distribution of Qira County 
Qira County locates in the most southern area of XUAR and the northern foot of the Kunlun Mountain, 
the oasis of the Tarim Desert as shown in Figure 1. The distance by road to Urumqi and Hotan are 
respectively 1415 and 90km. Total population is about 156,300 in 2012. Qira County includes a main 
town and seven townships that have jurisdiction over 124 v illage committees covering 387 natural 
villages; there are 49758 households[2] in this county.  
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Figure 1. The satellite picture of geographic distribution of Qira County and seven townships 
2.2 The distribution characteristics of population related to energy consumption  
Table 1 (omitted here) shows the forecasted results of population in eight townships and ranch of Qira 
County; in this number, Qira Town and Qira Township may be combined together for convenient apply . 
The forecasted population is 164141 and 175110 by the year of 2015 and 2020.  
2.3 Establishment of Intensive Load-Area   
To match for the development of local urbanization proposed by local government, this research 
mentioned the concept of Intensive Load-Area; this way takes the developing areas by the year 2020 as 
the target loads to form the Intensive Load-Area. Tab le 2 shows the forecasted results of average power 
consumption by the year of 2020[3].    
Table 2. The forecasted average energy consumption of seven townships of Qira County by the year 2020 
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name of township 
forecasted results of average power consumption [kWh/per cap ita] 
2015 2016 2017 2018 2019 2020 
Qira township 456.33 484.75 513.17 541.6 570.02 598.44 
Gulahama 232.6 247.84 263.08 278.32 293.56 308.8 
Damagou 165.88 175.16 184.45 193.74 203.02 212.31 
Qaha 109.54 116.59 123.64 130.69 137.74 144.79 
Ulukesa 174.13 185.34 196.55 207.76 218.97 230.18 
Noor 142.08 151.2 160.31 169.42 178.53 187.64 
Bostan 68.4 72.24 76.08 79.92 83.76 87.6 
Ranch 68.4 72.24 76.08 79.92 83.76 87.6 
Total average 177.17 188.17 199.17 210.17 221.17 232.17 
3. Apply Micro-grid Syatem  Considering System Stability 
3.1 The structure of micro-grid system used for branch and terminal power system 
Optimal Order Method seems simple but it  shows the great function in  improving u ltimate capacity 
and stability degree of local power system in accepting renewable energy, Figure 1 indicates the order to 
install renewable energy(omitted here). Figure 6 shows the typical interconnection of the township branch 
and village power system used for the simulation. The renewable energy is also included in this figure (a) 
and (b). And Table 5 and Figure 5 (omitted here) indicate the system characters, ultimate capacity of 
renewable energy, composed operational model and optimal installation sites[4].  
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Figure a is the typical interconnection of power system of township
branches taking Noor power satiation as example.
Figure b is the typical interconnection of power system of village
terminals taking Bostan township village as example.
 
Figure 6. The typical interconnection of township and village power system used for the simulation 
3.2 Verification of local power system under different operational models 
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After obtaining ultimate capacity and installing sites, the next test is to verify the operational stability 
under 11 operational cases that cover all possible operational models composed by renewable energy. 
Table 6 (omitted here) indicates the 11 cases composed by four kinds of local renewable energy. The 
referring marg ins are voltage ±5%, frequency ±5Hz within  1s and power angle less than 180o  within 60s. 
Figure 7and Table8(omitted here)shows the voltage, power angle and power flow of power system.  
4. The Efficiency of Energy and Environment by Introducing Renewable Energy  
To estimate the energy and environmental efficiency of 32 counties  after introducing renewable energy, 
the unit of per cap ita is calculated in Table 7 and 8 (omitted here). Since the natural conditions are almost 
same in southern area of XUAR , the per cap ita value can be used for all counties in southern areas. Table 
9 denotes the energy and environmental efficiency of each counties in Hotan Prefecture[5].  
Table 9.The positive efficiency of renewable energy and calculated value in per capita  
name of 
counties  
efficiency of energy and environment [104tons/a] saved weight of 
desert vegetations   
[104tons/a]  
saved area of      
desert vegetations   
[104mu]  
SEC 
coal 
carbon 
dioxide 
sulfur 
dioxide 
nitrogen 
oxides 
toner 
dust 
Hotan city 8.390  20.913  0.629  0.315  5.706  28.9637  57.9777  
Moyu county 13.865  34.558  1.040  0.520  9.428  47.8609  95.8051  
Pisan county 6.934  17.282  0.520  0.260  4.715  23.9351  47.9119  
Luopu county 6.284  15.662  0.471  0.236  4.273  21.6910  43.4197  
Yutian county 6.597  16.443  0.495  0.247  4.486  22.7725  45.5846  
Minfen County 0.982  2.447  0.074  0.037  0.668  3.3885  6.7829  
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